( Fig. 4B-D) . At the L-1 level, the connection was significant, and the fistulous connection to the dura was suture ligated. The dura was covered with a thin strip of compressed flattened paraspinal muscle, fibrin glue, and Durepair (Medtronic). The somatosensory evoked responses and motor evoked potentials were stable throughout the operative procedure. The entire cystic mass was removed. A spinal reconstruction of the dorsal bony elements was then made using titanium plates and screws.
At the 3-month follow-up, the patient exhibited complete recovery. MRI showed no evidence of cyst recurrence (Fig. 5) . The pathological investigation of the cystic mass revealed that the cyst wall was composed of delicate fibrous connective tissue and was lined with meningoepithelial cells consistent with an arachnoid cyst.
Case 2: Mother
This patient is the mother of the patient in Case 1. She presented to the neurosurgery service in 2010 at the age of 34 years. The presenting symptoms were back and left leg pain of 3 weeks' duration. The onset was abrupt and was described as being incapacitating. The pain was constant and worsened with activity. On physical examination, the main positive findings were weakness in the left iliopsoas and left quadriceps muscles. The patient had decreased pain sensation in the left lateral calf and foot, and the left ankle and knee reflexes were absent.
MRI of the thoracolumbar spine revealed a dorsal cystic extradural mass extending from the L-2 to L-4 vertebral bodies, mainly on the left. In association, a herniated intervertebral disc was visualized and was thought to be extruded at L3-4 on the left (Fig. 6 ). The extradural cystic mass had an epidural fat cap at L-1 dorsally. It was thought that this patient had 2 pathological processes: the extradural dorsal cystic mass and the extruded intervertebral disc at L3-4.
The patient underwent L2-4 osteoplastic laminectomies. A dorsal extradural cystic mass was encountered, from which clear fluid was aspirated between L-2 and L-4 ( Fig. 7A ). The cyst entered the neural foramen at L2-3 and L3-4 on the left (Fig. 7B ). The dural fistula was seen at L3-4 on the left and was thought to be approximately 8 mm in diameter. The fistula was closed primarily and suture ligated, and the cyst was removed (Fig. 7C) . The L3-4 extraligamentous extruded intervertebral disc on the left was excised. The dura was coated with glue and the bony elements of the spine were reconstructed.
The pathological diagnosis was arachnoid cyst. The patient had a complete neurological recovery. Postoperative MRI showed no evidence of recurrence.
Discussion
Spinal extradural arachnoid cysts are very rare. When present, they are most commonly seen in the thoracic spinal canal, followed by the lumbar and then the cervical spinal canals. 11, 12, 17, 19, 20, 23 The majority of these cysts have an intradural arachnoid communication, which is either in the dorsal dura mater or at the dorsal root sleeve exit. cating with the subarachnoid sac.
14 It has been suggested that the initial arachnoid herniation enlarges due to pulse pressures within the cerebrospinal fluid, and the cyst subsequently becomes loculated due to failure of cyst emptying. Multiple spinal extradural arachnoid cysts have been reported, which require extensive exposure. 9, 13, 17, 29, 30 Spinal cord herniation and prolapsed nerve roots through the fistulous communication have been reported.
3,15, 18,27 MRI with thin cuts through the affected area has proved to be the best imaging modality for identification of the extradural cyst. Doita et al. 6 used kinematic MRI in a thoracic spinal extradural arachnoid cyst. This was an attempt to explain the undulating exacerbation of symptoms. They demonstrated cyst-filling changes with Valsalva maneuvers using kinematic MRI. CT myelography with delayed scanning has also been used to visualize the fistulous connection. 3, 4, 13, 27 In these case reports, the fistulous connection occurred at many levels, which makes it difficult to identify on preoperative imaging, as happened in our Case 1.
Ogura et al. studied patients with spinal extradural arachnoid cysts that consisted of 2 familial and 7 sporadic cases. 22 Both familial cases were associated with lymphedema-distichiasis syndrome, whose causal gene is FOXC2. 21, 22 Sanchez-Carpintero et al. studied a complete family of 45 living members with lymphedema-distichiasis syndrome. 26 Seven individuals had extradural arachnoid cysts and FOXC2 gene mutation. Bergland reported on a family with 3 children who had this syndrome and intraspinal extradural arachnoid cysts.
2 However, no gene abnormalities were identified in the mother and son described in our report, and they did not fulfill the requirements for Milroy's disease.
2,5
Lee et al. analyzed 44 operations in a literature review of spinal extradural arachnoid cysts and added 8 of their own patients. 11 The majority of lesions were in the thoracic spinal canal. Resection of the lesion with dural repair of the fistulous communication resulted in a long-term recurrence rate of 2%. However, if the dural defect was not addressed, the recurrence rate was 66.7%. Kerr et al. reported on a spinal extradural arachnoid cyst that occurred in a 14-year-old patient with recurrent abdominal pain and no neurological deficits. 10 A large extradural arachnoid cyst was present between T-11 and L-2. The fistulous communication was at T-11.
The extradural arachnoid cyst must be visualized in its entirety, and an attempt must be made to resect the lesion, with the aim of locating the fistulous communications. [11] [12] [13] 24 Large, spinal extradural arachnoid cysts have required extensive laminoplasty/laminectomies. In our 14-year-old patient, there were several areas of fistulous communication that had to be addressed. The surgical technique included clipping and ligation of the communications together with the laying of a thin compressed, flattened paraspinal muscle graft with fibrin glue over it.
Extensive laminectomies have been avoided with the use of en bloc laminoplasty with reconstruction using titanium plates and screws.
Conclusions
Spinal extradural arachnoid cysts are rare and mostly occur in the thoracic region, and they are found in children as well as in adults. Identification of the fistulous communication is critical for long-term resolution of symptoms.
